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I). ASSTRACT Cne
The study of the correlation between the production of int'arferon and the
multiplication of tick-borne encephalitis (TE) in mice in re'lation to the degree
of-pathogenicity of viruses, routes of their inoculation and the temperature of
maintenance of inoculated animals has shown that a highly pathogenetic strain,
S of M, of virus TE with any method of inoculation stimulated the production of
a large quantity of the interferon in the brain of mice while, with the inocula-
tion of a weakly pathogenetic strain, S of K, a large quantity of interferon is
in the brain only with the intracarebrum inoculation of the virus. An increase
of temperature of maintenance of the mice to 350 led to a certai~n acceleration
of viral reproduction and the accumulation of interferon even though the maximum
titres of that and the other fell off equal to the control and t~he test.
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A!,10 th', ain' o-' the present resoarch, tho st~icby haz bee Vie production
--tes" 'oro- .In t~hoi brain And semi±' of -t~ce,. which are inf'ectowd w5.th highLy-

Anr wa -.1 ~Ja-path o-SnOtio str-ains of virus3 T73, as wonl as the
i,,fluorico of' thie to-:porature of the :'aintenance of the ntice in the :)rOOOSS
oi. t)(, proluc'0iUCLof of intoerferon. In arldition, it is interesting to stuldy
theo iniglune~e of oxo,-onous initerferon In the expori'nonital viral infection,
exc~in.1,1y~ s~irce the published dita of tho preventive role of' interferon
cir, 7tit:: contradlicted tz,9 00 70 produced fo

~ . AT IL At ; ~boll ovailable COPY.

,'-.a~njof isolat&e', in ý937, wont throuvh -any passa!ý03 of the b~riiri
0,' Itce ani~ -ýn pat o-;enlc L'or themi witht arw route or i~noculAtlon.

.AkX.aU- ýor' :., uma~J.; pa tho-oni : for 'iiee !ith the po-.'phoral route of

.;0 . .

.Aru~cot~inin, natorial !!,'1 in~Qocte.1 into the -aco in the bralin (0.03 '"1.),
"vriu~',~(1 i1), int~rapoditmmially (0~.5 'ii). throu-1i the miouth (0-25 '11)

I-0 O4 d.,C3.il (04#25 -2). Th:-ouh wich day, be:in~nin;: t'ro-! tho rionont
o" 1 Y,1:i to 00.th Of thO Anii-Als, blo(A wAs r athorod P'roni 16 'iico
0, n.2C> 1,090n, irnd thon brair 3aiples tacro taker.. .Serw' vas ootalnod fro'i

00! vi¶ I a 0 rusy onsion ws rparopl'C !'riO n~ the raine part of twhl cl,.
'til.PZni Por t.:rt- it~'ition o'" the viru3 in colls crV, anrl fr&oi the

rc 1;a1cin iatorial. i'torfferon. wa1 popat' For this taste --m so'treri .'
-,dt., -.I soliltion oý ý::zI i.) ii, to:: .l an, ':ep;t it. At 40 4, f1o- for

~~~~~~~ >u, >: ita6n.olton of :iaoE pl *wms 1brou~ht up to 7 .2
"~ c>4~ct.'cont)o2.13i ow:r ~sro the 1,mt an.-! `-Ain of dAsoasc4,

-c, to S.'llar 'outc.-. :o cennt6ri:%'iY Cir e oibtairy'. prepar-ition for 30 -IAN
at 2 ."0 P! ', a U*.*~titate: iit I-, "tie intort-ainerl cttlt.ire of colls L a-,ai',r;L

'~'-I 'l*r l ' ' ha of'.t~ '.a consioreti the rmm.ults vi %'.)e,
~v. co~. cr.in: thv titi'eo 07 i'tor"Cron the l'ast of its cul~t~ivation,

.*.& r~~~vxt-o cult'u'o irr q.t:=C1 activit.- of the virtir. vonnphal.

.'ieri thn i'~ of too~ -)ro."Cntivo action o: iter'foron of 'y
'YŽ.~ '~2..V'''~"i ~nt~~zL 12~0 "~tt/' -.:aw inoculated tile !iceC i- theP

c ~ ~t. e':..tor int~raveno-ý!nl! --dth a quantitr Of. 1 'I or 0.03ý -11 1. 1
Of Acn * OAZ t,! Saei3 ý -t-f*r ~e 1"

"V>:'ou ".out A>.ijafte~r thc .471-t inoc altior~ o.- throwh;c-"t 3hourzs

16-)Culation', 1"'I'feati- the io 3c-3 intra-a~ylo-dna-V 1.7Ath 100o
~.Lr~ir o7 -e 2. tra.tln of .1ozttar. ~'inomlaite': Vic standar!'

~ r. o~c2. o note!' t*,e -Iwath of t~he tice ,
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The '.sxperi-'ients showed that wirth ary route of infection with a highly-
vathoginotic strain, b--of Hi of virus TS, in the brain of miice, a significant
bul-ld up of interfeorons developed f or which its g~reatest quantitias (ýA40-
1286 units/mi) corresponded to the day of the rnaxdinu.x accumulation of yiin's
in the brain--on the eve of the clinical displays of the disease and at tk e
elevation of thle clinic.* After p~eripheral infection of the virus, we
accordi.'vlo found inter~feron in the brain soiiewhat later than after their
Inoculation in the brain, So after hypodermic inoculation of virus Sof K,
the -iazdmui nu-antities of virus and interferon are displayed on the 9th
day and with inoculation in the brains and intravenously, on the 5th clay.

-ifter' inoculation with weakcly-pat~io-onic strain .3of r' undler th~e skin,
tile titres of the virus in the brain of the infected anivials were lower
than ifter infection wi.th vi.rus Sof A4. The titres of interferon were also
lower, And so, the naia~vum titre of 3of In appeared on thle 7th clay and
corresponded to 5.33, 1,-, '*T3D30/,,l. and the titre of interferon to 320 unitsbi
*:otiever, .,Ith the inoculation of those viruses in the brain, thýe titres of
thle virus ani .interfe-on aere suffticierit~y high: 7.0 1-, TTSDO/rLl. and 12'0

In the scriti, ira )erio'licall-v cetectod Iow., titre of alitivirus activity
(2-1 S units/--I); )-oiwcvor, the sorwin of uninfected animnals also irro-ularlzr

.. y~inhibitin- ac'Clivitv to the vi.,rus of once phalo.,y~ocarditis. 'Iherefore',
V~cvirus:i~nhibitin-~ activity of tie scruz' is dlifficult to relate to the

Production~ o^ interferon du -tile dovcopio~nt of viral infection calised
in the niice by virus T

h ii - -ti.tr-.s t-ere. .. series of a uthors ~-!entior the connection be)tweeon the
T _,aro'Ut-onoftil vruesan te oftoheo ofc inveterao theiu oraisn

oifr,-iaionisavailable on the incrcase of production of intorferon -.ithl

.- seie o? "t~ tents, we,, studie& tile int'luonce i h
":rol-act'o*- oý' i~nterferon oP a rise (to 3530) andi ft ecrease (to ',0) of' the
te "'-ratre of iainite-uance of the -tice i-nfectedl %-Itr Pi, TL. lowerri,.v:

-)*t-f - o lpai to a 1"oticeiblo chan --o o~' titroz lor viLru s; no

i-tr.'ronin cot),1"i5of *.wtit the control. 1.0 a rltso, vo'zo accelaration
o-:'' V- arA)ci-o, viruser, and accwivilati~o" of i-'terroron w.as observe&

-voý to-1hcte -a titr'^s or th-tt are, tie otiler roý-)Aicl onktal in the
contol -i n the e;npor)eniet. So on tho fhir! dIa-', the, titri o~' virus J.'o

* ~ ;~ ontol. ay.3. - .2 ),J/ :J. an,-1 Interf~eron a 'ni/,;o
~c~ lini, at ,Xo thl? Utre 61 Clc vi4rus i'ar-e ul: ' 3 1,0 a (~. C'n



t',c 5tit Min, th Uttro of' tho virus in control and in tho arporirient miade

' ) 1-: TT!)Gr 0/'J and~ 1290O units/mil interferon. An arialo.-,ous picture is
oln-lrvac! Ir the orporim'e!1ts vith virus Sof K (Table 2). By such a method,
.-Ath thio m1Anltcnlanco of! the mice a lowr (40O) and hirh (330) tw-tparaturos,
t~a taA-it,'v Uitras co" intorforon in the brain corroapondod to the day of tho

-o.atnz~t aicett ':ulation of rirus, As the mieo -,aintaino'd at a normal temporaturo.

Tabla

"iP~0' V'IC Vi'mic (nI-' IS /,-a)" Wy.ntertoron (in uni1t3/?it.)
In, t'he T~ra.n ordo idno ooatedl t K awtho onic And vwoaclys-
p.itho'~cnic 5tr:,±nrs or virus T"-, acco.-rU~n': to strain am~

11. tC - v~.r'iz in)1~arm vir'1 intorm vir'zs inter- viruz rintor-
iI' -cion, f 01'on fr- Iforon

o5 ;? 0 1.0 0 0 '

505. :,0 *40 i. 1 0

'0 -7. 3204 4
-.7 7.5 '

it

f.50 7.0 44

i i travono.ul rma-:, tho i-ontil
titro _____

- 'z- :±~r Inter- vi rua inter-
I~ - -'rr:co eo

L... o 0 ~.



?ro~~a1-wi th T::., tho envioznic interferon doos not plakr an active
rol in tn., twotec~tion of anirzals fron infection, Kirn and his co-authors
L , 7moal'nAv. a 5.lk"1ar pLicture .LLI4 ?.I.ce infcte wit virus 3ivy. an

i1.:'1t-A.34z at "'0

Ibes~va~t~c~~Table2

"TItrj of' tho -pirpm (in 3] TTSD /ml2) anid interforor
(11, 'vwitz/ Y1) lin t'o br&n oftiXo"'.iO -iaiVntaited at
w'.oxious to-ismrAtures am" 3 at-octod Ath strains Jof

tot vgoature Ir. Tocrceas

-' tA'n Ii! 'IV vtrus ontr. vim¶s At'tr- vilr"s Intor-
0: arter Coor oron feron

i Is t 1.5F 0 3.5 0

- - -A -7 _,

In i J.,0 - 20
- i. lI¶ 04P

5t" ;11 0.r-

ý' rooiIs~j Cr t. :'.* 2'ý on am~'1.cation or .Into.-'oro:n
r.t, :.r ,' o 3. , ct-i. t 2 Ith -, all -ice cliei !-fich !,-'a. not

rc ,'1vc 5 ~. .':'Tro' e'o:e'1. ~zi -nii:7cant ý,mtt ofb O! J.d 2.i. 7A

)* ~ ~ ~ ~ ~ ~ ~~. t: i- 5'cv'½ t-dc~ ?~icc ...7ich rncolvorl interf e:'-n in the
n. -' %vlop':; latur in tic 'ticn rc-coiv.-In,,; .nter:ýcron

n oirr ;*:-5" cortro1 ., t'iore wec'a ,,on. :he lar - ,TX :rib 7 - Loe
2.1-5 r~--a inal 5.noeDlatior. o'- Intor-1eron. Fi'o'ablý:, the

o1 -.1 0

.5 S SO¶~aES~
1  

. .) ~'ovrtve.':cct oht o~ ,'~hral route~ of

i.., cc~''ci~oc3.t'y * t''cc'l to,ý J '.~ so

c'--a t-r- toclatc2 ro1eiytho'! onrj

-.in a'-'tt A'<~<i- Copyaý



A tt~. ntcerfcron e pam~u'' accorcll,: to to doscribod met-hod. fro'i
tlic Sor". - a.nd lra~in. Intorforoi r-wricky disiapp#mwred fromt the sorwun: at

I,; i. %%~or i-ionlilation of titro, it imas 160 units/a,2, at 15 !ii)*. it Im's
Y~ .~±~/'. -.i:I a.t 3C tui. intorforon %aa not forruod (Table 4). If tho

1:ntcrfcroni: inlete& t*~ie, it (1sper frar the blood stretn ~idth
Z~ c O'P':':-**t, a1 tui'tur.Anous. inljection. t!ot once Aid tio ciotect

J produced fotm

-. ...2 1,11"1 =:E.. I ý1i:O.2 L! *i~C2

:t'''i~, civon in'rroro: )14th th Efth 7th 1,th l lintl2.111ti

. ct-.s30 1 2 3 7

,.J '10

OI A. 5 1034 3

- 6 ~12 2. 0

* '.criod o. c.-av'±natio:n

. 11 -1 4 1#

In, n 3j ) uisnl

557

-'C C



Tho rau'.i cU.sappearance of int~erferon fro-1 tho serrin wi-th intravenous
i' octiori ura also noted by other authors t-12-7; there &arO also indications

t'int interfaron is qiuickly extracted by the kidneys but only 2.'3 of it in
t>Xiz waand tic roniinin- accuwwUltien is fixed by the coils or various
or 16~th tile result that luhrifl% subs usent infection the condition
d-."-4±r1s patlA or conlplotO resistance oJ. In roj~ards to the prover.-

tive action of intarferon with the infection of in.ice by the viurs of the
3e-11!ft fiel-Is, there, are hirgh potential. possibilitie~s of even sn'aller doses
o" inti'rforor in the cases of infection by snall doses. In the~cascr' of
ir.Vcoctlton '- 'v %vý:-s TE, interferon probably does not provide the an~i-nls a
rcliabzlc dv'fenso since wm,oenic ard, evidently, endo~onic intorfernn,

~W1 Thoi~o In thei blood of t-he -tool, lo not v'c.,trato the blooi, tho cells
ol `:ilch arc tar..ots %'r vire.s .. 7 Interferon, pornotratinr- the blood1
;-tiul~tancousilr wit', t-e renrovuction. of the virus there, is an already
'Icla-r'd reaction -wrhch can ',mrily inrluevico the flow, of the infection process.

Summary
Correhilatio betweeni iot'rkeron promfuction and multiplication of tick-borne encepha.

h~t: %iru.iii i,, ice iii relatingi to the degree ;.. pathogenicity of viruses, routes of inocu.
latoimi ,ad( th e tmrwrait~tir of nu-intenance of inoc lated animals.
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